have a more stabilizing effect on the IRE-BP than direct iron starvation or administration. Finally, treatment of RD4 cells with puromycin at doses that completely inhibit protein synthesis has no effect on the induction of IRE-binding activity in response to Df (19) .
We therefore propose that chelation of iron by Df results in the activation of the IRE-BP by leading to the reduction of an intramolecular disulfide in the IRE-BP. At least one of the now free cysteinyl residues is required for a high affinity interaction between the protein and the IRE which, in turn, is responsible for the repression of ferritin mRNA translation. In essence, alteration in cellular iron status operates a "sulfhydryl switch" by reversible oxidation or reduction of critical sulfhydryl group or groups in the IRE-BP. This hypothesis raises the question of whether such a switch could be physiologically relevant in the reducing environment of the cytosol. The major redox buffer in the cytosol is the glutathione system. The vast excess of reduced over oxidized glutathione is largely responsible for the reducing potential of the cytosol. A study on the reversible oxidationreduction of 3-hydroxy-3-methylglutaryl coenzyme A reductase demonstrates that oxidized sulfhydryls can exist and even predominate within the cytosolic glutathione redox buffer system (23). Two factors can determine the redox state of a protein sulfhydryl within the cytosol. One is the ratio of reduced to oxidized glutathione, which can change significantly under physiologic conditions (23). The second is the oxidation equlibrium constant (Kox) for a particular sulfhydryl group within a protein. Equilibrium constants for protein sulfhydryls can vary over many orders of magnitude, reflecting the effects of the local environment around the cysteinyl moiety on its Kox (24) . These local effects may reflect the stabilization or destabilization of the thiolate anion. Conformational changes that alter this local environment can therefore affect the Kox of a particular cysteine sulfhydryl group. In this way allosteric effectors can perturb the Kox of sulfhydryls on specific proteins and thereby alter the redox state of the protein, even in the presence of a constant cytosolic redox buffer. Our data on the IRE-BP provide an example of the utility of oxidationreduction as a reversible covalent modification in the regulation of cellular protein function.
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To investigate its potential viral origin, a larger overlapping clone (clone 81) was first isolated from the same library, and the cDNA was hybridized to human and chimpanzee DNA by Southern blot analyses. This cDNA did not hybridize either to control human DNA or to DNA derived from two chimpanzees with NANBH infections (Fig. 1A) . In a control experiment, the single-copy interferon gene from human fibroblasts yielded clear hybridization signals under identical conditions (Fig. 1B) . This proves that clones 5-1-1 and 81 are not derived from the host genome and that DNA replication intermediates related to these sequences were undetectable. Whereas homologous DNA sequences were undetectable, total RNA extracted from infectious chimpanzee liver hybridized specifically to the cloned cDNA but not total RNA derived from control, uninfected chimpanzee livers (Fig. 2A) . The abundance of homologous RNA in total liver RNA from the infected animal was estimated to be -0.00001% (w/w). Furthermore, total nucleic acid extracted from ultracentrifuged pellets of the high-titer NANBH chimpanzee plasma hybridized to these clones, but this hybridization signal was lost after treatment with ribonuclease but not deoxyribonuclease (Fig. 2B) . Hence, it appears that these clones are derived from an exogenous RNA molecule associated with NANBH infection. This RNA from infectious plasma appears to be single-stranded since only one of the strands in clone 81 cDNA could hybridize to it even though both strands hybridized with equal efficiency to the double-stranded clone (Fig. 2C) . To analyze the size of the RNA homologous to these cDNA clones, we separated RNA derived from infectious chimpanzee liver by electrophoresis through a denaturing formaldehyde agarose gel, transferred it to nitrocellulose, and hybridized it with clone 81 cDNA. Although the hybridization signal obtained with total RNA was weak, there was strong hybridization to a heterogeneous population of RNA molecules that bound to oligo(dT)-cellulose (Fig. 2D) . The approximate size of this RNA was estimated to be sion polypeptide (PS5), whereas there was no reaction with control lysates expressing SOD alone (Fig. 3A) . Similar results were obtained with serum from 7 other NANBH patients of 11 tested, whereas serum from 10 normal donors were all negative (11). In addition, four chimpanzees experimentally infected with the NANBH agent all seroconverted to PS5 antibody after acute infection, whereas seven animals infected with either HAV or HBV showed no such seroconversion (see Fig. 3B for representative examples). Sera from these animals were also assayed with a radioimmunoassay containing purified PS5 to capture and measure reactive antibodies. Only those animals experimentally infected with the NANBH agent developed PS5 antibodies (Table 1) . These data along with results from a large study of well-characterized patients (12) demonstrate that the polypeptide encoded by the clone 5-1-1 ORF is closely associated with NANBH infections. Furthermore, the cDNA strand that hybridized with plasmaderived RNA (Fig. 2C) 
